The M5 (m5) receptor subtype: fact or fiction?
By comparison to the other subtypes of muscarinic receptors, very little is known about the binding properties, locations, mechanisms and physiological functions of the M5 (m5)* receptor subtype. Studies of the m5 receptor have been hampered by the lack of m5-selective ligands or antibodies and a source that endogenously expresses predominantly the m5 receptor subtype. We have developed a pharmacological labeling strategy using the non-selective muscarinic antagonist [3H]NMS, in the presence of muscarinic antagonists and toxins in green mamba venom to occlude the m1-m4 receptor subtypes, to selectively label the m5 receptor subtype. This m5-selective labeling approach, along with those developed for the other four receptor subtypes, has permitted for the first time a comparison of the relative expression levels and anatomical localizations of the five muscarinic receptor subtypes in the brain. The distribution profile of the m5 receptor is distinct from the other four subtypes and is enriched in the outer layers of the cortex, specific subfields of the hippocampus, caudate putamen, olfactory tubercle and nucleus accumbens. These studies have also demonstrated that the levels of m5 receptor protein expression are apparently higher and more widespread than anticipated from previous in situ hybridization and immunoprecipitation studies. Taken together, the results suggest a unique and potentially physiologically important role for the m5 receptor subtype in modulating the actions of acetylcholine in the brain.